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2 9 2P AFE 43S AEE F o UM, FYey B F3d wE ofdet 2ol Hle &
P2 FEE F glown, At FYaEHR G EFoR o]Fox Qrt. ZF, TERAA(110)E UL
1 B4 mE EFAY B FoA Aok st EFE o]&ste] P B ARAE 4 A7 digk A
Al #e 5T 4 vk, FHuoy EA 4 F o EAH S disiAnt ofgel dYysigloy, tE &
o] EHES 0|88 Fx k. agla, JAd digh g EAS Alee FiEe Sl d8x 7
FolBZ2 A E A2 AlEFsith

- Z¢~ : 2D Shape Features

2D Shape Features Z#29] EAEL B4 9dY(region of interest, RO 23 ZA7)e} 2o t3k 54

oW, FAAQ S5 ofet Qﬁ‘r.

1. Mesh Suruface Feature
#5443

1
A7~ Oa;x0b,

N
-3 4
=1
2. Pixel Surface Feature

7814 4

Apixel: 2 A k
=1

3. Perimeter Feature

_10_



[0072]

[0073]
[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

84 5

2

P=y Car-b)

P= ig; P,

4. Perimeter to Surface ratio Feature
#5446

perimeter to surface ratio=——

A

5. Sphericity Feature
#9447

2 2V
sphericity= 2R _ A

P P

6. Spherical Disproportion Feature
4 8

spherical dispro, orl’ion:L
; PR

7. Maximum 2D diameter Feature

A} A7 (maximum diameter)S £ HH
2]= A (Fuclidean distance)® A%},

8. Major Axis Length Feature

84 9

major axis=MN ..,

9. Minor Axis Length Feature

F5}4] 10

minor axis—4/ A

minor

10. Elongation Feature

_11_
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

514 11

p!
A

minor

elongation=

major

- Z# 2 : Gray Level Co-occurrence Matrix(GLCM) Features

GLCM Feaures Z@|x=9 EAHEL vixdd o3& Agtd o]u]A

joint probability function)ol] gt EAoln, FA|Hel EASLS o}

1. Autocorrelation Feature

514 12

N, N
autocorrelation= 2 2 p(i)if

=1 j=1

2. Joint Average Feature

F5}4] 13

N, N
joint average= || .~ 2 ip(i,j)i
=1 j=1

3. Cluster Prominence Feature

514 14

N, N
cluster prominence= 2 2 (itj-u - uy)4p(z',j)
-1 j=1

S

4. Cluster Shade Feature

784 15
N, N
cluster shade= 2 2 (itj- p,- My)Sp(i,j)
=1

i=1

.,

5. Cluster Tendency Feature

84 16

N, N
cluster tendency= 2 2 (itj- U, ],Ly)zp(i,j)

=1 j=1

S

6. Contrast Feature

_12_
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[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

84 17

contrast= 2 2 (i) p(if)

i=1 j=1

S

7. Correlation Feature

24 18
N, N
2; 2P(I'J)y- B by
) =1 j=
correlation=
6,.(1) c,()

8. Difference Average Feature

#5419
N1
difference average= 2 kp . (k)
=0

9. Difference Entropy Feature

784 20
N -1

difference entropy= 2 P ay(K) log,(p . (k) te)
=0

10. Difference Variance Feature

514 21

N1
difference variance= 2 (k-DA)sz_y(k)
=0

11. Joint Energy Feature

5814 22

N, N
joint energy= 2 (P(I'J))Z
=1

=1 j

12. Joint Entropy Feature

_13_

5

10-2540320



[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]
[0123]

[0124]

[0125]

784 23

N, N
joint entropy=- 2 ip(f:j) log ,(p(i)te)

=1 j=1

13. Informational Measure of Correlation(IMC) 1 Feature

_ HXY-HXY1
max { HX.HY}

14. Informational Measure of Correlation(IMC) 2 Feature
T84 25

IMC2 = 1- g 2HXTHED)

15. Inverse Difference Moment (IDM) Feature
>34 26

Jiz"l Py (K)

IDM= 3
=0 1+k

16. Maximal Correlation Coefficient(MCC) Feature

814 27

MCC=V second largest eigenvalue of Q

% PP (k)

QU= & (i p, (O

17. Inverse Difference Moment Normalized(IDMN) Feature

T4 28
(K
mvn- 3 L y(z)
=0 i
1+( 3 )
g

18. Inverse Difference(ID) Feature

_14_
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

T84 29
N -1
_ Py (K)
e L

19. Inverse Difference Normalized(IDN) Feature

72544 30
1
Py (k)
IDN= ji
=0 ];+( k )
Ng

20. Inverse Variance Feature
7814 31

b p e ()

N -
inverse variance = 2 — 5
=1 k

21. Maximum Probability Feature

814 32

maximum probability =max(p(i.j))

22. Sum Average Feature

5814 33

2N
sum average= Zg Py (Bk
=2

23. Sum Entropy Feature

84 34

2N
Silrn enlropy: ijx+y(k) log 2(px+y(k)+g)

24. Sum of Squares Feature

_15_
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84 35

NN
SUm squares= 2 2 (i- ],Lx)zp(i,j)

[0138] =1
[0139] - Zd 2 : Gray Level Size Zone Matrix(GLSZM) Features
[0140] GLSZM Features Z#|2=2] EAEL olu|R|o A L#o] =¥ 3 (gray level zone)?] AHT3}ol] thdk EAol
TAA EAELS ole} A,
[0141] 1. Small Area Emphasis(SAE) Feature
T8F2] 36
N N,
2 3 P(ij)
2
=1 =1
SA4E=—""1 ¥ J
[0142] :
[0143] 2. Large Area Emphasis(LAE) Feature
54 57
N, N,
Z 2 P(ij)j°
LAE=—""
N
[0144]
[0145] 3. Gray Level Non-Uniformity(GLN) Feature
T8k 38
N 2
55100
GLN=—" _N
[0146] o
[0147] 4. Gray Level Non-Uniformity Normalized(GLNN) Feature
#8459
N N 2
Z ( Z:P(h]))
GINN=-" .
N,
[0148]
[0149] 5. Size-Zone Non-Uniformity(SZN) Feature

_16_



[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

F514] 40

2

i ip(u))

N

'M2

=1

SZN=

z

6. Side-Zone Non-Uniformity Normalized(SZNN) Feature

S84 41

2

%;(ZPG,J))
SZNN=-""""
Nz

7. Zone Percentage(ZP) Feature

84 42
N,
ZP=
NP

8. Grey Level Variance(GLV) Feature

5514 43

GLY= i Zp(u) ()’

9. Zone Variance(ZV) Feature

7814 44
zr— Z; ) G’

10. Zone Entropy(ZE) Feature

N, N,
7B~ 3, Tp(i) 108 2(pCi) o)

11. Low Gray Level Zone Emphasis(LGLZE) Feature

_17_

S=50ol 10-2540320



[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

84 46

12. High Gray Level Zone Emphasis(HGLZE) Feature

5814 47

2

1z

P(i)i°

1
N

=1 j

HGLZE=

z

13. Small Area Low Gray Level Emphasis(SALGLE) Feature

7814 48

14. Small Area High Gray Level Emphasis(SAHGLE) Feature

5814 49

=

s Plig)i”

2
1

.z

=1 j

SAHGLE=——"— -

N

z

15. Large Area Low Gray Level Emphasis(LALGLE) Feature

84 50

2

. 2
P(ij)j
1 1'2

Mz

1

[I§
.
I

LALGLE=
N

z

16. Large Area High Gray Level Emphasis(LAHGLE) Feature

_18_
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[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

84 51

- Z# 2 : Gray Level Run Length Matrix(GLRLM) Features

GLRLM Features S&l2=9] EAE2 U 1do] = Fh(gray level Value)
o= o] #W d(gray level run)®] Aste] digk S7dojn,

1. Short Run Emphasis(SRE) Feature

84 52

N, N,

3 S L0 P(uI@)
SrE—— S

2. Long Run Emphasis(LRE) Feature

#3814 53

=

N,
%, 2’
N, (0)

LRE=

3. Gray Level Non-Uniformity(GLN) Feature

5814 54

5 ( ZP(I,JIO))

=1\ j=1

r(e)

2

GILN=

4. Gray Level Non-Uniformity Normalized(GLNN) Feature

84 55

2

Ni (JZPcz,ﬂe))
N, (8)°

GILNN=

5. Run Length Non-Uniformity(RLN) Feature

_19_
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[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

=514 56
N, | N 2
3 ( Zrgio)
RIN=T"1

N,(®)

6. Run Length Non-Uniformity Normalized(RLNN) Feature

5814 57

o 5
JZ ( ,-zlp("’f‘e))

RINN=

N, (8’

7. Run Percentage(RP) Feature
+54) 58

_ N,

Np

8. Grey Level Variance(GLV) Feature

5814 59

N, N,
2
GLI= 33 2 p(1l6) (=)

=1 j

9. Run Variance(RV) Feature

#8460

RV=Y, . p(il) G’

=1 j=1

.

10. Run Entropy(RE) Feature

gt4) 61

>

N, N,
RE=- 2, Sp(ijl8) log o(p(i16)+5)

11. Low Gray Level Run Emphasis(LGLRE) Feature

_20_
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[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

84 62

)3

i=1 j

P( J|9)

[vj?

1

NF(G)

LGLRE=

12. High Gray Level Run Emphasis(HGLRE) Feature

728}4] 63

t«ig
|1

I
—_

(hjle)l

HGLRE=
N(6)

13. Short Run Low Gray Level Emphasis(SRLGLE) Feature

84 64

N,

Z’: P(hﬂe)

t«l%

=1 j=1 J
.SfiL(}lJ?-————————————————
N,(0)

14. Short Run High Gray Level Emphasis(SRHGLE) Feature
72544] 65
% P(z,j|6)1

1 j=1

Nr(e)

t“j?

i

SRHGLE=

15. Long Run Low Gray Level Emphasis(LRLGLE) Feature

84 66

N, 2
P(t,JIO)J

=1

Nr(e)

=

1

~.

LRLGLE=

16. Long Run High Gray Level Emphasis(LRHGLE) Feature

_21_
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